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Amendmeats to the Claims; 

This listing of claims will replace all prior versions, and li stingis of claims in the application: 
listiiig of Claims: 

L (Original) An apparatus for imaging radio frequency electromagnetic 
signals comprising: 

an optical source operable to output an miniodulated optical signal; 

an image sensor operable to receive the unmodulated optical signal and an 
incident radio frequency electromagnetic signal and to modulate the immodulated optical signal 
with the received radio frequency electromagnetic signal e;o as to form a modulated optical 
signal; 

a lens operable to receive the modulated optical signal and to focus the modulated 
optical signal; and 

a photodetector operable to receive the focused modulated optical signal and 
output an electrical signal representing the focused modulated optical signal. 

2. (Original) The apparatus of claim 1 , wherein the optical source is a laser. 

3- (Original) The apparatus of claim 1 , wherein the image sensor comprises: 

a plurality of cells, each cell comprising: 

a first electro-optically active optical wav eguide; 

a first planar electrode substantially parallel to the first waveguide; 

a second electro-optically active optical waveguide; 

a second planar electrode substantially paicdlel to the second waveguide, the first 
and second planar electrodes being substantially adjacent and coplanar; and 

a third planar electrode substantially parall el to the first and second planar 
electrodes and disposed such that the first waveguide lies between the first and third planar 
electrodes, and the second waveguide lies between the ? ec ond and third planar electrodes. 
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^**'4* (Original) The'apparatus of claim 3,^^ 
to a first e id of each of the waveguides, 

5. (Original) The apparatas of claim 4, further coin] )rising: 

an output optical waveguide coupled to the second end. c f each of the first and 
second v igmdes. 

6, (Original) The apparatus of claini 5, furtiier comjirising: 

a coupler electrically comiecting the first and third plana r electrodes, whereby the 
first and tl li d planar electrodes are kept at substantially the same elec tx cal potential. 

7- (Original) The apparatus of claim 6, further corn->rising: 
a polymer layer in which the waveguides are formed arid to which the planar 
electrodes £ re attached 

8. (Original) The apparatus of claim 7, whereb tl-c first planar electrode is 
arranged t o that an mcident radio fiequency electromagnetic signal w il impinge upon the fitst 
planar ele :t ode. 



comprises £ first portion and a second portion and is disposed such that the first waveguide lies 
between t le first planar electrode and the first portion of the third plaiE r electrode, and the 
second w^\' 3guide lies between the second planar electrode and the sec ond portion of the third 
planar ele :t ode. 

10. (Original) The apparatus of claim 9, wherein th e optical source is coupled 
to a first e a i of each of the waveguides. 

1 1 . (Original) The apparatus of claim 1 0^ farther cn iprising: 

an output optical waveguide coupled to the second end < f each of the first and 
second wv ^guides. 



9. 



(Original) The apparatus of claim 3, wherein tl e third planar electrode 
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12. tl^Tginal) The apparatus of claim 1 1, further comprisihg; 

a couple - electrically connecting fhe first planar electrode and the fi and second 
portions of the third ph a- tr electrode, whereby the first planar electrode and the fir : and second 
portions of the third pk n \t electrode are k&pt at substantially the same electrical p^ i ntial. 

13. (0 riginal) The apparatus of claim 12, fbrther comprising; 

a polym :i layer in which the waveguides are formed and to which t ■ planar 
electrodes are attached, 

14. ( 0 dginal) The apparatus of claim 13, wherein Ihe first plant : electrode is 
airanged so that an inci ± nt radio frequency electromagnetic signal will impinge u a the first 
planar electrode. 

15. ( C :ignial) The apparatus of claim 1, wherein the photodetec r is an airay 
ofphotodiodes. 

16. -17. (Cmcelled) 

18, ( C jrrently Amended) T h e s ya to m of claim 16, An annaiatu^ imaging 
radio frequency electro t: aenetic signals comprising: 

an imag \i z sensor operable to receive an incident radio frequency s - gal and 
output a c ^tTftgpnnaiTiP e ectrical signal: and 

a proces r operable to receive the electrical signal and generate a l nal 
representing an image i f the received radio frequency signal: 

wherein tl s imaging sensor comprises; 

i n optical source operable to output.an unmodulated optical gnal; 
t n image sensor operable to receive the unmodulated optica ignal and an 
incident radio frequent v electromagnetic signal and to modulate the unmodulated tical signal 
with the received radio f equency electromagnetic signal so as to form a modulate )ptical 
signal; 
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a lens opcrabiJlol^eceive the modulated optical signal and to focus me 
modulated optical signal; and 

a photodetcctCT >perablc to receive the focused modulated optical signal 
and output an electrical signal represer cing the focused modulated optical signal. 

19. (Original) The a oparatus of claim 1 8, wherein the optical source is a lasei 

20. (Original) The a iparatus of claim 18, wherein the image sensor comprise: ; 
a plurality of cells, each cell comprising: 

a first electro-optically active optical waveguide; 

a first planar electrode i abstantially parallel to the first waveguide; 

a second electro-optical y active optical waveguide; 

a second planar electroc e substantially parallel to the second waveguide, the first 
and second planar electrodes being s at stantially adjacent and coplanar, and 

a tturd planar electrode substantially parallel to the first and second planar 
electrodes and disposed such that the f rst waveguide lies between the first and third planar 
electrodes, and the second waveguide tes between the second and third planar electrodes, 

21. (Origmal) The a oparatus of claim 20, wherein the optical source is 
coupled to a first end of each of the wt veguides, 

22- (Currently Anie ided) The apparatus of claim 21, further comprising; 
an output optical wavdg iide coupled to fee a second end of each of the first and 
second waveguides. 

23, (Original) The a ^paratus of claim 22, further comprising: 

a coupler electrically cc meeting the first and third planar electrodes, whereby th( 
first and third planar electrodes are kq t at substantially the same electrical potential. 

24, (Original) The a iparatus of claim 23, further comprising: 
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a polymer layer in which the v^tv^ides are formed and ib winch the planar 
electrodes are attached. 

25. (Currently Amended) T le ^paratus of claim 24, wherein the &$t second 
planar electrode is arranged so that m &g incide it radio frequency electromagnetic signal will 
impinge upon the first second planar electrode 

26. (Original) The apparatus t »f claim 20, wherein the third planar electrode 
conrprises a fjrst portion and a second portion ai d is disposed such that the first waveguide lies 
between the first planar electrode and the first p( rtion of the third planar electrode, and the 
second waveguide lies between the second plant r electrode and the second portion of the third 
planar electrode. 

27- (Original) The apparatu ? - )f claim 26, wherein the optical source is 
coupled to a first end of each of tiie waveguide s . 

28 . (Currently Amended) T lie apparatus of claim 27, fiirther comprising: 
an.output optical waveguide co u^ led to a ^ second end of each of the first and 

second waveguides, 

29. (Original) The apparatu > « jf claim 28, further comprising: 

a coupler electrically connectin g he first planar electrode and the first and second 
portions of the third planar electrode, whereby G le first planar electrode and the first and second 
portions of the third planar electrode are kept at substantially the same electrical potential. 

30. (Original) The appamtu^ jf claim 29, further comprising: 

a polymer layer in which the w x\ eguides are formed and to which the planar 
electrodes are attached. 

3 1 - (Currentiy Amended) T m apparatus of claim 30, wherein the fifsl second 
planar electrode is aiianged so that m ±& mci k it radio fiiequency electromagnetic signal will 
impinge upon the fes* second planar electrode . 
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^ ^ 32. (5nginal) The apparatus of ciafef^, wherein the pnotodetecror is an 

array of photodiodes. 

33.-36- (CanceUed) 

37. (Currently Amended) Th e systc of claim 36, A system for imaging a 
target using imaging radio frequency electromagnetic jials comprising: 

an illmmnator operable to radiate radio aquencv electromagnetic signals so as to 
illuminate the target: and 

an imaging apparatus operable to rece^^ radio jfrequencv electromagnetic signals 

reflected from the target and to image the received rad frequency electromagnetic signals 
wherein the imagdng apparatus compris 

an imaging sensor operable to r ^ive an incident radio frequency signal 
and output a corresponding electrical signal: 

a processor operable to receive ^ electrical signal and gene rate a signal 

representing an image of the received radio frequency jnal: and 

a display operable to display a p aal representing the image of the 
received radio frequency signal: 

wherein the imaging sensor comprises: 

an optical source operable to ou at an unmodulated optical signal; 

an image senior operable to rec e the unmodulated optical signal and an 

incident radio frequency electromagnetic signal and tc lodulate the unmodulated optical signal 

- with the received radio frequency electromagnetic sigi so as to form a modulated optical 
signal, 

a lens operable to receive the m ulated optical signal and to focus the 
modulated optical signal; and 

a photodetector operable to rect e the focused modulated optical signal 

and output an electrical signal rqjrcscnting the focuse nodulated optical signal, 

38, (Original) The apparatus of plai 37, wherein tlic optical source is a laser. 
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39. (Original) The aj^aratus of claim 37, wheren^Li ie image sensor comprises: 
a plurality of cells, each cell comprising: 
a first electro-optically active optical waveguide; 
a first planar electrode substantially parallel to tiie fix st /aveguid^ 
a second electro-optically active optical waveguide; 

a second planar electrode substantially parallel to the s :ond waveguide, the first 
ar electrodes being substantially adjacent and copla^ i^^^ and 
a third planar electrode substantially parallel to the fi :s : and second planar 
disposed such that the first waveguide lies between t] it irst and third planar 
the second waveguide lies between the second and t li ? : planar electrodes. 

40. (Original) The apparatus of claim 39, whereii n z optical source is 
St end of each of the waveguides. 

41. (Currently Amended) The apparatus of claim 4 ) . fijrther comprising; 
an output optical waveguide coupled to ti^ a second -t . of each of flie first and 
ides. 

42. (Original) The apparatus of claim 41, fiir&er ;t : iprising: 

a coupler electrically connecting the first and third P- ^ r electrodes, whereby the 
I planar electrodes are kept at substantially the same eL c ical potential. 

43 . (Original) The apparatus of claim 42, fiirther :( uprising; 

a polymer layer in which die waveguides are formed a i i to which the planar 
' attached. 

44. (Currently Amended) The apparatus of claim 4 > wherein the fet second 
bde is arranged so ftat ^ fts incident radio frequ^cy f ^ l txomagnetic signal will 
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45. ^briginal) The apparatus of claim 39, whereia the third pi^H^Feiectrode 



comprises a first port; o i and a second portion and is disposed such that the first ws /©guide lies 
between the first planaa electrode and the first portion of ttie third planar electrode, and the 
second waveguide lies between the second planar electrode and the second portic n of the third 
planar electrode, 

46. ( Original) The apparatus of claim 45, wherein the optical £ o\ irce is 
coupled to a first end o each of the waveguides. 

47. ( IhmentlyAmendefQ The apparatus of olaini 46, 

an outpi c optical waveguide coupled to ^ a second end of each :he first and 
second waveguides. 

48 . t Mginal) The apparatus of claim 47, further comprising: 

a coupk electrically connecting the first planar electrode and the fi st and second 
portions of the thud pic aar electrode, whereby the first planar electrode and the firt t and second 
portions of the third ph aar electrode are kept at substantially the same electrical pc tential. 

49. ( Original) The apparatus of claim 48, further comprising: 

a polym x layer in which the waveguides are formed and to which tl le planar 
electrodes are attached 

50. ( Itoren-fly Amended) The apparatus of claim 49, wherein da ^ ^Ssm second 
planar electrode is aira ged so that m tfie incident radio frequency electromagne:ic signal will 
impinge upon the , econd planar electrode. 



51. i Janoelled) 
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Claims 1-15, 18-32, 

36 and 51 were cancelled. Claims 
Support for the amended claims ca^ 
added. 

Applicant notes witi 
Claims 18-32 and 3^ 
claim, but would be allowable if re 
the base claim and any intervening 

37 in independent fomi with minor 
Claims 19-32 depend from claim 1 
19-32 and 38-50 should also be allt 
47 and 50 to correct certain typogTc 
18-32 and 37-50 are in condition ft 

Claims 16, 17, 33-3 
above identified application^ Appli 
manner. 



7-50 are pending in this application. Claims 16, 173^3 
2, 25, 28, 31, 37, 41, 44, 47, and 50 were amended, i i 
bund in the specification. No new matter has been fin 

pr reciation that claims 1''15 were allowed. 

evere objected to as being dependent upon a rejected Has 
ii )n in ind^endent fonn including all of the limitations O; 
ai IS, Accordingly, Applicant has rewritten claims 18 apd 
)r actions. Hence claims 18 and 37 should be allowed, 
a 1 claims 38-50 depend from claim 37; therefore claiiil^ 

p Applicant has amradcd claims 22, 25, 28, 31, 41, %i 

al mors and better claim die invention, hi short, cli 

>wance. 

lUl 5 1 were rejected. To expedite the prosecution of ms. o 
11 ia& canceled these claims without prejudice in any 
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:ONCLUSIQN 

In view of the foregoing , Applicants believe all claims now pending in this 
AppUcation are in condition for allowa a The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 

If the Examiner believe > teleplione conference would expedite prosecution of 
this application, please telephone the u ersigned at 650-326-2400. 

RespectfiUly submitted, 

Daniel Mao 
Reg. No. 51,995 

TOWNSEND and TOWNSEND and CI BW LLP 

Two Embarcadero Center, 8^ Floor 

San Francisco* California 941 1 1-3834 

Tel; 650-326-2400 

Fax: 650-326-2422 

D2M/acc/cjt 
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